SPATIAL STRUCTURE IN A STONE CRAB 
POPULATION (BRACHYURA:XANTHIDAE) 
AND THE INTERPLAY WITH RESOURCE 
MOSAICS 

For large, motile, den-dwelling decapuds (e.g. clawed and 
spiny lobsters) habitat should bé considered a mosaic of 
resource patches. Patchiness affects access iu resources 
which, in turn, attects mating patterns wilhin populations 
(Emlen and Oring, 1977). For some small brachyurans, 
patchiness of refuge or premium burrowing sites factors into 
male maling success (Christy, 1983; Diesel, 1986: Abele et 
al., 1986). We asked if population structure ot commercially 
important stone crabs would vary with refuge patchiness 
sufficiently to exclude alternative mating Strategies as de- 
fined by Christy (1987). 


Methods 

Refuge spatial patterns were manipulated as a splil-plot 
experimental design fur a population of hybrid stone crabs 
(Menippe mercenaria x M. adina) in the northeastern Gulf 
of Mexico. Six interspersed treatment plots cach contained 
36 prefabricated reef modules in ehér 3 widely spaced 
(60m), uniform pattern, a closely spaced (2m) uniform pat- 
tem, or an intermediate, mixed pattern, te. ( widely spaced 
clusters, each with 6 closely spaced modules. In September 
and October, 1987, 12 randomly selected modules were 
non-destructively sampled on each plot. In late August and 
early October, 1987, one block of treatment plats was ¢xhau- 
stively but non-destructively sampled (n = 36 modules/plat). 
That same block was exhaustively sampled monthly trom 
August 1988 through Juty 1989. Data foreach crab included 
specific den Jucation, tag identificalian, sex, carapace width, 
and phenotypic index according to Bert and Harrison (1985) 


Summary of Results 

Phenotypicaily, this hybrid pepulation most closely te- 
sembled Af, mercenaria, In 1987, widely spaced modules 
harboured mute crabs than did closety spaced modules or 
those in an intermediate, mixed pallern. Widely spaced anu 
mixed modules also tended to harbour larger mules and 
females, although differences were not significant tor every 
sampling period, Sex ratios did not differ among trestmenty. 
yet widely spaced mudyles harboured more mated pairs than 
expected from the distribution of mules umang ptus 

Crabs left the study site during late summer and fall 1958 
us Octopus vulgaris invaded plots, Treatment ettects re- 
emerycd tollowing spring 1949 recolonisation by adult crabs. 
Crabs tagged in 1989 were not long-term den residents, but 
resightings were preater thanexpected by chance on the wide 
plot. Females were resighted more ntien than males. Only 5 
of 100 tagged males were resighted, three resighted justonee, 
and two large males (122 mm and 110 mm CW) found 
repeatedly in different wide-plot modules with ditferent 
temules 


Discussion 

Differences in crab abundance muy be explained hy diner- 
ential prey depletion on soft-baltom as a function uf reluge 
spacing and distance from refuge (Lindberg eteh, in press, 
Frazer and Lindberg, unpubl.). Refuge value apparently 


MEMOIRS OF THE QUEENSLAND MUSEUM 


changes with access to prey, and the resultant mosaic then 
influences residency patterns by size and sex. 

Low site fidelity by males compared to females and mul- 
tiple male occupancy of modules (Wilber, 1989a; and hereln) 
precludes a resoutce-centred male mating strategy. Pro- 
tracted mate guarding (Wilber, 1989b) also impugas an 
encounter-rate-competition male strategy. The greater per 
capita mating success of males on wide plots, and resightings 
ot few large males amidst numerous females is consistent 
with ether a female-centred, patrol-and-de fend strategy ora 
search-and-defend strategy influenced by patterns of food 
and refuge. 
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